The role of pharmacokinetics and metabolism in species sensitivity to neurotoxic agents.
Attempts have been made to review the role of pharmacokinetics and metabolism in species and age sensitivity as well as the development of various toxic conditions of some neurotoxic chemicals. The route of administration may play a prominent role in the development of various toxic effects of some organophosphorus compounds such as DEF. Such variation was attributed to the differential metabolism which was found to be highly dependent on the route of administration. It is obvious from the data presented here that animals that are sensitive to OPIDN are less active in the metabolism and elimination of the neurotoxic chemical and/or its metabolite(s). So, a compound may stay for a longer period in the body of the sensitive animals resulting in greater accessibility of target tissues to the deleterious effects of the neurotoxic compounds. However, many of these neurotoxic chemicals require metabolic activation to exert their effect. While the insensitive species may convert the compound to its active metabolite faster than that of the insensitive species, this is circumvented by the far greater capability of the insensitive animals to metabolize the active metabolite and/or the parent compound to less toxic, more polar, excretable metabolites. However, it must be stressed that these studies are far from complete, and caution should be exercised in interpreting and correlating many of these results. It is difficult, and sometimes misleading to compare data from various studies due to differences in dosage, the number of animals used, route of administration, experimental protocols, etc. With respect to hexacarbons, species sensitivity is obvious, but not as extensively investigated as OPIDN. To our knowledge, no studies are available addressing species difference in pharmacokinetics and metabolism of these chemicals. The data presented in this review suggest that metabolism and pharmacokinetics may play an important role in the development of OPIDN. However, this does not rule out the influence of other factors such as target sensitivity. This necessitates further qualitative and quantitative metabolic studies which are carefully planned to address these issues.